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Leonard Carlitz (1907I1999)Leonard Carlitz, one of the most proli"c mathematical researchers of all
time, died in the early morning hours of September 17, 1999, in Pittsburgh,
Pennsylvania, following a period of declining health. He was 91 years old.
Carlitz was preceded in death by his wife, Clara, and two sisters, Ruth Katz
and Rosalyn Gross. He is survived by two sons, Michael Carlitz of Palo Alto,
California, a retired IBM computer programmer, and Robert D. Carlitz of
Pittsburgh, Pennsylvania, a University of Pittsburgh physics professor who
also runs the nonpro"t organization Information Renaissance. Also surviv-
ing are granddaughters Natasha Carlitz of Menlo Park, California, and Ruth
Denali Carlitz of Pittsburgh, Pennsylvania, and nieces Myrna Guest of
London, England, and Naomi Lazard of East Hampton, New York.
During the years 1930}1990, Carlitz published a total of 770 papers in
many areas of mathematics including combinatorics, number theory, "eld
theory and polynomials, commutative rings and algebras, algebraic geo-
metry, linear algebra, special functions, "nite di!erences, and geometry.
Another paper [5] appeared in 1995 in a special issue of Finite Fields and
„heir Applications which was dedicated to him, but the research for that last
paper was done many years earlier. He was the sole author of 668 of these 771
papers; the remaining 103 papers were written with 39 di!erent co-authors.
Still ongoing is a project to publish &&The Collected Works of Leonard
Carlitz,’’ a very large undertaking headed by John Brillhart. These collected
works will contain articles representing nearly 6,800 pages of research ap-
pearing in 111 di!erent journals. A list of Carlitz’s 160 papers related to "nite
"elds can be found in [1]. Additionally, a summary of all of Carlitz’s research
is being prepared by David Hayes to appear in the Notices of the American
Mathematical Society.
Leonard Carlitz (his full name) was born in Philadelphia, Pennsylvania on
December 26, 1907. His parents, Michael and Anna Carlitz, were the children
of Jewish immigrants and came from Russia to the United States with their
parents in the late 19th-century.
Carlitz grew up in Philadelphia where his father sold co!ee and later ran
a tobacco store. He attended college in Philadelphia, receiving his A.B. in203
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204 IN MEMORIAM: LEONARD CARLITZ1927, his M.A. in 1928, and his Ph.D. in 1930*all in mathematics and all
from the University of Pennsylvania. His Ph.D. thesis [2] appeared in the
1930 „ransactions of the American Mathematical Society.
From 1930}1931, Carlitz was a National Research Council Fellow at
Caltech, where he worked with E. T. Bell, and from 1931}1932 he was an
International Research Fellow in Cambridge, England, where he worked
with G. H. Hardy. In the summer of 1931, while back in Philadelphia, he met
and married Clara Skaler, who went with him to Cambridge. They were
married for 59 years until her death in 1990.
In the depression times of the 1930’s teaching positions were scarce, and on
"nishing Cambridge, Carlitz’s only university teaching o!er was from Duke
University, where he knew the department chair, J. M. Thomas, and faculty
member J. H. Roberts, each of whom had earlier a$liations with the Univer-
sity of Pennsylvania.
Carlitz accepted Duke’s o!er, started teaching there in the fall of 1932, and
remained at the university for his entire career. He spent 1935}1936 at the
Institute for Advanced Study, and although he took a number of sabbatical
leaves from the university, he generally stayed in Durham for these leaves,
preferring only brief visits to other universities. In 1964 he was named James
B. Duke Professor of Mathematics, one of several highly distinguished
positions going to top researchers at the university. He retired from Duke in
1977, but continued to be very active in research, publishing more than 50
papers after his retirement.
He was involved in the early planning for the Duke Mathematical Journal
and worked faithfully and diligently as a member of its editorial board for 35
years (1938}1973), making signi"cant contributions to enhance its reputation
and often serving as its managing editor. From the journal’s inception in
1935, the editorial board had been self-perpetuating, so in 1973 when school
administrators made the decision, against Carlitz’s advice and wishes, that
the editors be political appointees (i.e., made by the administration), he
resigned from the board in protest.
For many years Carlitz served on the editorial boards of other journals
including Acta Arithmetica, „he American Mathematical Monthly, and „he
Fibonacci Quarterly. He was a member of the American Mathematical
Society, the Mathematical Association of America, and the Society for
Industrial and Applied Mathematics. Throughout his career he had a num-
ber of National Science Foundation grants, he refereed hundreds of papers,
and he published the solutions to many problems as posed in the Monthly
and in other journals. Additionally, he contributed many interesting prob-
lems to be solved by the readers of these journals.
He was the research advisor to 44 Ph.D. students and 51 M.S. students.
A list of these students together with their thesis titles will appear in &&The
Collected Works of Leonard Carlitz.’’ A list, with thesis titles, of his 21 Ph.D.
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Carlitz’s research on "nite "elds, can be found in [1].
Of all of his research, Carlitz will perhaps best be remembered for three
items which bear his name.
These are: (i) his development in [3] and [4] of what is today called the
Carlitz module (see [8]), (ii) a conjecture he made in 1966 which came to be
known as the Carlitz Conjecture (see [9 and also 1]), and (iii) an estimate for
exponential sums [6] that he derived with S. Uchiyama, now known as the
Carlitz}Uchiyama bound.
The Carlitz module is a special but important case of the Drinfeld modules
(see [10]) introduced by the Russian V. G. Drinfeld nearly 50 years after
Carlitz’s work. Furthermore, Carlitz’s "nal paper [5], reproduced from his
classroom notes of the late 1940s or early 1950s, shows that he anticipated the
higher rank Drinfeld modules. The Carlitz conjecture, which concerns per-
mutation polynomials of even degree over "nite "elds of odd characteristic,
was ultimately proved in 1993 by Fried, Guralnick, and Saxl [7] using the
theory of algebraic curves and a very nontrivial application of the classi"ca-
tion of "nite simple groups. The exponential sum estimate appeared in Weil’s
1948 paper [11], but the exposition by Carlitz and Uchiyama was much more
accessible and is frequently quoted in the literature of error-correcting codes.
Throughout his life Carlitz was an avid reader and a great fan of classical
music. Up until about a year prior to his death he still subscribed to the New
>ork „imes, and he was always very much interested in reading-especially
biographies of the great scientists and mathematicians. Even in the several
months prior to his death. Carlitz could readily identify the composers of the
classical music pieces to which he was listening.
His main form of exercise was walking, and for most of the 45 years he
served as a member of the Duke faculty, twice a day he would walk the
one-mile round trip between his university o$ce and his home on the edge of
the Duke campus. In his declining years he fell and broke his hip on three
separate occasions, but each time with great determination relearned to
walk*an indication of both his love for walking and his perseverance. He
only stopped walking on doctor’s orders about a year before his death.
For almost all of his last 60 years, Carlitz resided in his home on the edge of
the Duke campus; however, in June of 1999, when he needed more attention
than he could receive at home, he was moved to a nursing home in Pittsburgh
near his son Bob, daughter-in-law Katy, and granddaughter Ruthie.
His death on September 17 came quickly and peacefully. He was taken to
the hospital with pneumonia on Wednesday, September 15, slept all day
Thursday, and died Friday morning just after midnight.
Leonard Carlitz was a great and gentle man with deep mathematical
insights who leaves a remarkable mathematical legacy not only through his
research but also through his students and the many associates whose lives he
206 IN MEMORIAM: LEONARD CARLITZtouched. He will be greatly missed by his family, his friends, and his col-
leagues throughout the mathematical world.
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